The microbiology of perirectal abscesses in 144 patients was studied. Aerobic or facultative bacteria only were isolated in 13 (9%) instances, anaerobic bacteria only were isolated in 27 (19%) instances, and mixed aerobic and anaerobic flora were isolated in 104 (72%) instances. A total of 325 anaerobic and 131 aerobic or facultative isolates were recovered (2.2 anaerobic isolates and 0.9 aerobic isolates per specimen (2, 7, 11, 14) . Several past studies illustrated the polymicrobial aerobic and anaerobic etiology of the infection in adults (2, 6, 7, 9, 10, 16 ) and children (1, 5). However, the exact identification and speciation of many of the anaerobic bacteria recovered from the abscesses were not pursued in most previous studies (1, 5) .
Perirectal abscesses are common and important clinical problems. This infection may be life threatening in patients who are immunocompromised or who have an underlying malignancy (2, 7, 11, 14) . Several past studies illustrated the polymicrobial aerobic and anaerobic etiology of the infection in adults (2, 6, 7, 9, 10, 16) and children (1, 5) . However, the exact identification and speciation of many of the anaerobic bacteria recovered from the abscesses were not pursued in most previous studies (1, 5) .
This retrospective report describes the experience, over 16 years, of a military hospital in the diagnosis of the aerobic and anaerobic bacterial etiology of perirectal abscesses. Because resistance to antimicrobials and virulence of anaerobic bacteria vary, knowledge of the specific types of bacteria recovered from perirectal abscesses may have important clinical implications.
Between June 1973 and June 1989, 144 specimens of perirectal abscesses that were submitted for the isolation of aerobic and anaerobic bacteria showed bacterial growth. Specimens were processed by the clinical microbiology laboratories at the Naval Hospital in Bethesda, Md. Data regarding the administration of antimicrobial therapy prior to sample collection were available for 108 patients. Systemic antimicrobial agents were used for 43 (30%) of the patients. A single agent was given to 14 patients, two were given to 23, and three were given to 7. These agents included an aminoglycoside (30 patients), betalactamase-resistant penicillin (16 patients) erythromycin (9 patients) ampicillin (7 patients) a cephalosporin (6 patients) penicillin-G (5 patients) clindamycin (5 patients), and metronidazole (3 patients). Patients ranged in age between 15 and 76 years (mean age, 41.3 years), and 69 were males.
For specimen collection the involved site was first scrubbed with povidone-iodine. After local anesthesia with 1% lidocaine injection or ethyl chloride spray, pus was collected by percutaneous aspiration or by swabbing the open cavity through a surgical incision. The syringe was immediately sealed and transported to the laboratory within 30 min. Swabs were introduced into anaerobic transport media (Port-A-Cul; BBL Microbiological Systems, Cockeysville, Md.) and generally inoculated within 2 h after collection.
Sheep blood (5%), chocolate, and MacConkey agar plates were inoculated for the isolation of aerobic organisms. The plates were incubated at 37°C aerobically (MacConkey agar) and under 5% carbon dioxide (blood and chocolate agar) and were examined at 24 and 48 h. For the isolation of anaerobes, specimens were plated onto prereduced vitamin K 1 -enriched Brucella blood agar, anaerobic blood agar plates containing kanamycin and vancomycin, and anaerobic blood plates containing colistin and nalidixic acid, and then samples were inoculated into enriched thioglycolate broth. The plated media were incubated in GasPak jars (BBL Microbiology Systems) and examined at 48, 96, and 120 h. The thioglycolate broth was incubated for 14 days. Aerobic and anaerobic bacteria were identified by techniques previously described (13, 15) .
A total of 325 anaerobic and 131 aerobic or facultative isolates (Table 1) were recovered from the abscesses (2.2 anaerobes and 0.9 aerobes or facultative bacteria per specimen). Aerobic or facultative bacteria only were isolated in 13 (9%) instances, anaerobic bacteria only were isolated in 27 (18%) instances, and mixed aerobic and anaerobic flora were isolated in 104 (72%) instances.
The predominant anaerobic isolates in descending order of frequency were as follows: Bacteroides fragilis group (85 isolates), Peptostreptococcus spp. (72 isolates Predisposing or underlying conditions were present in 62 (43%) instances. A single condition was present in 43 instances, two conditions were present in 12, and three were present in 7. These conditions were as follows: malignancy in 27 instances (16 cases of acute leukemia, 5 cases of chronic leukemia, 4 cases of sarcoma, and 2 cases of carcinoma), immune deficiency in 19 instances, diabetes in 15 instances, steroid therapy in 13 instances, recent surgery in 12 instances, and trauma in 2 instances. Neisseria gonorrhoeae was recovered from two abscesses in females. These patients had also cervicitis due to this organism.
Incision and drainage was done in 84 instances, and antimi-crobial therapy was given to all patients. The antimicrobials used were an aminoglycoside in 71 instances, a beta-lactamaseresistant penicillin in 34 instances, a cephalosporin in 32 instances, clindamycin in 28 instances, a penicillin in 23 instances, a macrolide in 14 instances, metronidazole in 8 instances and a tetracycline in 6 instances.
Complications occurred in 28 instances. These included anal fistula in 11 instances, bacteremia in 9 instances, and recurrence of abscess in 5 instances. Eight of the nine patients with bacteremia had a serious underlying condition. The organisms recovered from the blood of patients with bacteremia were of the same species as those recovered from the abscesses. Five patients had leukemia, two had lymphomas, and two had sarcoma. The organisms isolated were B. fragilis (four patients), E. coli (3 patients), Streptococcus group D (two patients), and Peptostreptococcus spp. (two patients). Mixed infection was present in two instances: B. fragilis and E. coli in one patient, and Peptostreptococcus spp. and B. fragilis in another patient.
All patients except three eventually recovered from their infection. Three patients with leukemia died as a result of the infection. They had extension of the infection associated with sepsis.
This study confirms the importance of anaerobic bacteria in perirectal abscesses (1, 2, 5-7, 9-11, 14, 16) . The ratio of anaerobes to aerobes recovered was 2.4 to 1, which is similar to the ratios reported in other studies. However, the distribution of the different Peptostreptococcus spp. was more thoroughly clarified by our study. The anaerobic cocci that predominated in our study were Peptostreptococcus micros, Peptostreptococcus asaccharolyticus, Peptostreptococcus anaerobius, and Peptostreptococcus magnus. These organisms are known potential pathogens (3, 12) , which predominate in the normal gastrointestinal flora (8) .
Most of the aerobic and anaerobic organisms isolated from the perirectal abscesses are of enteric (B. fragilis and E. coli) and skin (S. aureus and some Streptococcus spp.) flora origin. The predominance of anaerobic bacteria in perirectal abscess is not surprising, as they reach a concentration of over 10 11 to 10 12 /gram of stool in the rectal area and outnumber aerobic organisms by a ratio of 1,000 to 1 (8) .
The polymicrobial nature of the infection also was highlighted in the data; the average number of isolates per specimen was three. Although the pathogenic roles of all bacterial isolates have not been established, the synergistic characteristics of polymicrobial infections have been well established (4) .
Surgical drainage is the therapy of choice of perirectal abscesses. This is important because the environment of an abscess is detrimental for many antimicrobial agents. The abscess capsule, the low pH, and the presence of binding proteins or inactivating enzymes (such as beta-lactamase) may impair the activities of many antimicrobial agents (especially aminoglycosides). However, the administration of systemic antimicrobial agents may be indicated in selected cases, especially to prevent or treat bacteremia. 
